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( ) 1 2
1 ( ) (primary cases) $2$ (secondary cases) $3$
19 ([2], [6], [7])
Diekmann, Heesterbeak and Metz 1990 ([1])
$R_{0}>1$ $<1$
(Threshold Principle) $>1$ $<1$
$>1$
( ) (Invasion Threshold)














(type reproduction number) ([8], [3], [5]) $T$





$1\leq i,j\leq N$ $NxN$ $K=(k_{*j})_{1\leq i,j\leq N}$ (next
generation matrix) ( ) $r(K)$
$X_{n}$ $n$ $X_{n+1}=K^{n}Xi$
$X_{n}$ $r(K)$
$K=(k_{ij})_{1\leq i,j\leq N}$ $N$ $K$ 1
$e_{1}=(1,0, \ldots,0)^{T}$ 1 1
$N$ $P$ (1, 1) 1
$PK$ $K$ 1 $(I-P)K$ $K$ 1
$(I-P)Ke_{1}$ 1 2



































$(1-e)N_{1}$ $T_{1}$ (l-e) $1-1/Ti$
$K$
$K_{e}=(\begin{array}{ll}(l-e)k_{11} (l-e)k_{12}k_{21} k_{22}\end{array})$
$r(K_{e})=1$ $e$ $r(K_{e})$ $K_{e}$
$e$















$E_{1},$ $E_{2}$ $E_{1},$ $E_{2},$ $I_{1},$ $I_{2}$ 4
$I_{1},$ $I_{2}$
7
$\frac{d}{dt}(\begin{array}{l}E_{1}E_{2}I_{1}I_{2}\end{array})=(\begin{array}{llll}-\epsilon 0 \beta_{11}N_{1} \beta_{12}N_{1}0 -\epsilon \beta_{21}N_{2} \beta_{22}N_{2}\epsilon 0 -\gamma 00 \epsilon 0 -\gamma\end{array}) (\begin{array}{l}E_{1}E_{2}I_{1}I_{2}\end{array})$ (4.2)
$N_{i}$
$M$ $Q$
$M=(\begin{array}{llll}0 0 N_{1}\beta_{11} N_{1}\beta_{12}0 0 N_{2}\beta_{21} N_{2}\beta_{22}0 0 0 00 0 0 0\end{array})$ , $Q=(\begin{array}{llll}-\epsilon 0 0 00 -\epsilon 0 0\epsilon 0 -\gamma 00 \epsilon 0 -\gamma\end{array})$
([4] ) :
$K^{*}=M(-Q)^{-1}=( \frac\frac{N_{1}\beta_{11}}{N_{2}\beta_{21},00\gamma\gamma}$ $A_{2Z}^{\gamma^{11}}N_{\gamma}AN_{0}0$ $0000$ $0000)$
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